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Background: Henoch-Schönlein purpura (HSP) is 
one of the most common vasculitides in children. It is 
manifested by skin purpura, arthritis, abdominal pain, 
renal involvement, etc. Typically, HSP is considered to be 
self-limiting, although renal involvement (HSP purpura 
nephritis, HSPN) is the principal cause of morbidity from 
this disease. For this reason, it is important to clarify 
the mechanism of onset and clinical manifestations of 
HSPN and to ascertain the most appropriate treatment 
for HSPN. In this article, we review the updated 
pathophysiology and treatment strategies for HSPN.

Data sources: We searched databases including PubMed, 
Elsevier and Wanfang for the following key words: Henoch-
Schönlein purpura, nephritis, mechanism and treatment, 
and we selected those publications written in English that we 
judged to be relevant to the topic of this review.

Results: Based on the data present in the literature, we 
reviewed the following topics: 1) the possible pathogenesis 
of HSPN: several studies suggest that immunoglobulin A 
immune complexes deposit in the mesangium and induce 
renal injury; 2) multiple-drug treatment for HSPN: 
although there have been few evidence-based treatment 
strategies for HSPN, several studies have suggested that 
immunosuppressive drugs and multiple drug combination 
therapy were effective in ameliorating proteinuria and 
histological severity.

Conclusions: HSPN is a severe disease of childhood. 
To better understand this disease, detailed investigations 
into the pathogenesis of HSPN and prospective 
randomized controlled treatment studies on children with 
severe HSPN are needed.
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Introduction

Henoch-Schönlein purpura (HSP) was first 
descr ibed more  than 200 years  ago by 
Heberdon who treated two boys with purpuric 

rash, arthralgia and abdominal pain. Since then, 
thousands of articles on HSP have been published. 
Cutaneous purpura typically appears on the legs and 
buttocks, but it may also be observed on the arms, face 
and trunk. Generally, the prognosis of HSP in children 
is favorable, but there are severe complications, one 
of which is renal involvement. Up to 50% of pediatric 
patients develop nephritis within 4 to 6 weeks of the 
initial presentation. Most patients with HSP nephritis 
(HSPN) have a mild form of the disease, presenting 
with only hematuria and/or low-grade proteinuria, and 
have a good chance of recovery. However, a small 
percentage of patients present with nephrotic syndrome 
or renal function impairment. Therefore, it is important 
to clarify the mechanism of onset and the clinical 
manifestations and to ascertain the most appropriate 
treatment of HSPN. The main goal of this review article 
is to understand the pathogenesis of HSPN and its 
appropriate therapy.

Incidence
HSP is the most common systemic small-vessel 
vasculitis in children. Because numerous systemic 
small vessels are involved, the multiple manifestations 
of the disease include nonthrombocytopenic purpuric 
rash (Fig. 1), non-deforming arthritis, gastrointestinal 
involvement and nephritis. It has been reported that 6 
to 24 per 100 000 children younger than 17 years will 
develop HSP, depending on the ethnic background of the 
child.[1] In Asia, the incidence is as high as approximately 
70 cases/100 000 children per year.[1] For the majority of 
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affected children, the outcome of HSP is excellent, with 
resolution of symptoms and signs within several days 
or months. The long-term morbidity of HSP is related 
to the degree of renal involvement. Previous studies[2,3] 
have reported that up to 30%-50% of pediatric patients 
with HSP either have or will develop hematuria and/or 
proteinuria as symptoms of nephritis within 4 to 6 weeks 
of the initial presentation, both of which are typically 
minor in extent or self-limited. However, approximately 
20% of HSPN patients (7% of all HSP cases) will 
develop either a nephritis or nephrotic syndrome. In 
specialized centers, the proportion of children with 
HSPN progressing to renal failure or end-stage renal 
disease ranges from 1% to 7%.[1,4-9]

Pathophysiology
Although it is known that HSP is a small vessel 
leucoctoclastic vasculitis, its pathogenetic mechanisms 
are not yet fully identified. Researchers[10-13] have found 
elevations in the serum levels of immunoglobulin (Ig) A, 
IgA-containing circulating immune complexes and IgA 
rheumatoid factors in patients with HSP. Therefore, it 

is generally believed that HSP is an immune complex-
mediated disease. Because HSP is frequently reported 
to follow respiratory tract infections, a variety of 
viral and bacterial pathogens have been implicated as 
triggers of the disease.[14]

It has been reported that all patients with HSP have 
small molecular mass IgA1-containing circulating 
immune complexes, but only those with HSPN have 
additional large molecular mass IgA1-IgG-containing 
circulating immune complexes.[15] The IgA1 molecule 
has a hinge region containing up to six O-linked glycan 
chains[16,17] consisting of N-acetylgalactosamine, usually 
with an attached β1,3-linked galactose.[18,19] It has 
been reported that in patients with HSPN, the activity 
of β1,3-galactosyltransferase in peripheral B cells is 
reduced, leading to a lack of terminal β1,3-galactosyl 
residues in the hinge region of IgA1.[20-22] The primary 
defect leading to the production of such abnormally 
glycosylated IgA1 is probably heritable.[23] These 
aberrantly glycosylated IgA1 molecules have been 
shown to form immune complexes with IgG antibodies 
specifi c for galactose-defi cient IgA1, thereby inhibiting 
the binding of the IgA molecules to hepatic receptors 
and avoiding their internalization and degradation by 
hepatic cells.[24,25] This formation results in an increased 
amount of IgA immune complexes in circulation. 
The complexes may then deposit in renal mesangial 
areas and activate the complement system by the 
alternative or lectin pathways,[26] which play a major 
role in the pathophysiology of this disease.[27] Further, 
after depositing in the mesangium, the galactose-
defi cient IgA1 immune complexes activate mesangial 
cells. This results in the proliferation of cells such as 
macrophages and lymphocytes and the production 
of inflammatory and profibrogenic cytokines and 
chemokines, which play a pivotal role in mesangial 
cell proliferation, matrix expansion and infl ammatory 
cell recruitment.[28]

There are also other possible pathogenetic 
mechanisms of HSPN. Because throat cultures positive 
for group A beta-hemolytic streptococcus have been 
found in 20%-30% of patients with HSPN,[2,3] it is 
thought that nephritis-associated plasmin receptor, a 
group A streptococcal antigen, may also be responsible 
for some of cases of HSPN.[29] In addition, eosinophil 
activation[30-32] and renal expression of alpha-smooth 
muscle actin[33] have been reported to play a role in the 
pathogenesis of HSPN.

Pathology
The International Study of Kidney Disease in Children 
(ISKDC) classification is widely used for patients 

Fig. 1. Skin lesions in children with Henoch-Schönlein purpura. Petechiae 
and palpable purpurae are the most common skin lesions (A), but 
erythematous, macular, urticarial or even bullous rashes (B) are observed 
occasionally (Department of Nephrology, Children's Hospital, 
Zhejiang University School of Medicine).
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with HSPN.[7] According to this classification, HSPN 
is graded as follows: grade I: minimal glomerular 
abnormalities; grade II: mesangial proliferation 
without crescents or sclerosing lesions; grade III: focal 
segmental (IIIa) or diffuse (IIIb) mesangial proliferation 
with <50% crescents or sclerosing lesions; grade IV: 
mesangial proliferation with 50%-75% crescents or 
sclerosing lesions; grade V: mesangial proliferation 
with >75% crescents or sclerosing lesions; and grade 
VI: membranoproliferative-like lesions (Fig. 2).

Management strategies
For most patients with HSPN, the typical urinary 
abnormalities are microscopic hematuria and/or 
proteinuria, but a smaller percentage of patients 
have macroscopic hematuria. Approximately 21% of 
children with HSPN develop nephritic and/or nephrotic 
syndrome. Given the large proportion of patients with 
a favorable prognosis and the unpredictable clinical 
course among individual patients, it is sometimes 
difficult to make an appropriate treatment decision. 

In addition, few evidence-based treatment studies 
are available, even for severe cases. The current 
therapeutic approach to HSPN is based on the assumed 
pathophysiology and published case studies. Because 
the pathophysiology of HSPN appears to be similar or 
identical to that of IgA nephropathy (IgAN), the results 
from studies of patients with IgAN are also a valuable 
source of information for developing potential treatment 
options.

The Kidney Disease Improving Global Outcome 
(KDIGO) guidelines[34] recommend that children with 
HSPN with persistent proteinuria, defined as >0.5-
1 g/d per 1.73 m2, should be treated with angiotensin 
converting enzyme inhibitors (ACE-I) or angiotensin 
receptor blockers (ARBs). It is recommended that 
after a trial of ACE-I or ARBs, those with persistent 
proteinuria, defined as >1 g/d per 1.73 m2, and 
glomerular filtration rate >50 mL/min per 1.73 m2, 
should be treated the same as patients with IgAN, with 
a 6-month course of corticosteroid therapy. According 
to the KDIGO guidelines, those with crescentic HSP 
with nephrotic syndrome and/or deteriorating kidney 
function should be treated the same as patients with 
crescentic IgAN. Some experts[35] believe that the 
therapy recommended in the KDIGO guidelines may 
lead to under-treatment because there is a possibility 
that an acute and potentially aggressive glomerular 
inflammation could remain untreated or that its 
immunosuppressive treatment could be delayed for 
several months. Although there is no consensus for 
the treatment of patients with HSPN, patients with 
minimal renal symptoms such as microhematuria, 
mild proteinuria and normal renal function should be 
followed to detect any change that could eventually 
lead to a kidney biopsy and a decision to treat.

For other patients, a wide variety of immunosup-
pressive agents (steroids, cyclophosphamide, azathioprin 
and calcineurin inhibitors) has been used for treatment. 
Park et al[36] retrospectively analyzed 29 patients with 
HSPN and nephrotic-range proteinuria treated with 
cyclosporin A and demonstrated that cyclosporin A is a 
very effective and safe treatment. Du et al[37] treated 12 
patients with HSPN with mycophenolate mofetil (MMF), 
and in all patients, proteinuria resolved, normal renal 
function resumed and no relapse was noted. One small 
randomized controlled trial of 17 children with ISKDC 
grade I to III HSPN compared 1 year of treatment 
with MMF to treatment with azathioprine. All children 
received prednisone for 6 months but were not treated 
with ACE-I. Proteinuria resolved in all 9 children 
treated with MMF, and six of eight children treated with 
azathioprine. Seven of the 9 patients treated with MMF 
and 5 of the 8 patients treated with azathioprine showed 
regression of histological changes at 1 year.[38] Although 

Fig. 2. Renal involvement in children with Henoch-Schönlein purpura. 
A: Gross hematuria; B: Immunohistochemical staining demonstrates 
the granular deposition of immunoglobulin A in the mesangium of the 
affected glomerulus (original magnifi cation × 200); C: Mesangial cell 
proliferation is observed in both glomeruli, and crescent formation is 
observed in the glomerulus on the left (original magnifi cation × 200) 
(Department of Nephrology, Children's Hospital, Zhejiang University 
School of Medicine).
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these data are compelling, they are insuffi cient to draw 
definitive conclusions about the value of MMF for 
treating HSPN in children. A recent prospective and 
controlled study[39] in China suggested that triptolide, 
the major active component of the Chinese traditional 
medicine Tripterygium wilfordii hook f, is effective 
for treating moderately severe HSPN. In that study, 
56 children with HSPN manifested by nephrotic-
range proteinuria with normal kidney function and 
<50% crescents or sclerosing lesions on biopsy were 
recruited. Forty-two children received triptolide at a 
dose of 1 mg/kg per day combined with prednisone 
at a dose of 2 mg/kg per day over a medium-to-long-
term therapy course of 6 to 9 months, and 14 children 
received prednisone therapy alone. In this study, short-
term remission was observed in 95% of the patients 
in the treatment group and 72% of the patients in the 
control group, demonstrating that triptolide is effective 
in relieving the short-term symptoms in children 
with moderately severe HSPN, although the long-
term effects of triptolide need to be observed further. 
Another immunosuppressive drug, rituximab (RTX), 
a therapeutic monoclonal antibody against the surface 
antigen CD20 expressed by B cells, is thought to reduce 
circulating IgA and could be an attractive intervention 
for patients with refractory HSP.[40] Donnithorne et al[41] 
treated a 17-year-old white boy, who had hypertension, 
hematuria and hypoalbuminemia (3.1 g/dL), with 
1000 mg RTX infusions twice 2 weeks apart. His 
proteinuria improved within 3 weeks of his first RTX 
infusion.

And in those with rapidly progressive glomerulo- 
nephritis, multiple-drug therapies include methylpred-
nisolone followed by prednisone, methylprednisolone 
combined with urokinase pulse therapy with or without 
mizoribine, and corticosteroid with cyclophosphamide, 
azathioprine or mizoribine,[42-44] have been shown to 
be useful. However, no enough evidence has shown 
that immunosuppression drug or multiple-drug is more 
effective.

There are also several reports[45,46] suggesting 
that plasmapheresis is an effective way to improve 
the prognosis of patients with rapidly progressive 
HSPN because plasmapheresis can remove circulating 
complexes and inflammatory and procoagulatory 
substances. Donghi et al[47] reported 2 cases of adult 
HSP with an unusually severe evolution. In both 
patients, the disease was refractory to common 
immunosuppression with systemic corticosteroids 
(oral  and pulse)  and addi t ive  s teroid-spar ing 
immunosuppressive drugs. Only after the introduction 
of plasmapheresis did both patients show a dramatic 
improvement with rapid and nearly complete healing. 
Forteen HSPN children, who had at least grade III 

nephritis on renal biopsy, received plasmapheresis 
(90 mL/kg per session) for 2 weeks. It was reported 
that plasmapheresis may have a beneficial effect 
on severe HSN without the potential side effects of 
immunosuppressive therapies.[48]

Some adjuvant therapies such as immunoglobulin, 
anticoagulants, antiplatelet drugs and vitamins have 
also been used in combination with immunosuppressive 
agents, but the reviews do not recommend these adjuvant 
treatments.[49] Because acute episodes of HSPN are 
often triggered by an upper respiratory tract infection, 
tonsillectomy has been found to be an effective and 
useful therapy for some children with severe HSPN 
because it is thought that tonsillectomy might remove 
the source of chronic bacterial infection.[50,51] When 
tonsillectomy has been used to treat HSPN, however, it 
is usually used in combination with immunosuppressive 
agents.

Conclusions
HSP is one of the most common vasculitides of children 
and is considered to be self-limiting. One manifestation 
of HSP that can result in lifelong problems is renal 
involvement. Although the prognosis for the majority 
of children with HSPN is good, 1%-7% of patients 
with HSPN may progress to renal failure or end-stage 
renal disease. Although the pathogenetic mechanisms 
of HSPN have not been fully delineated, galactose-
deficient IgA1 is thought to play an important role. 
Various immunosuppressive agents and corticosteroids, 
with or without adjuvant therapies, have been used to 
treat HSPN, and they have been found to be effective 
in some cases and in small-sample patient studies. 
Prospective randomized controlled treatment studies 
are needed, especially in children with severe HSPN 
defined by acute nephritic syndrome, nephrotic 
syndrome with or without reduced kidney function and 
>50% crescents or sclerosing lesions on biopsy.
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